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CASE REPORT 
Labile Blood Pressure after Bilateral Carotid Body Tumour Surgery 
J. R. Boyle 1, N. J. M. London 1, S. G. Tan ~, H. Thurston a and P. R. F. Bell ~ 
Departments of1Vascular Surgery and 2Medicine, Leicester University, Leicester, U.K. 
Introduction 
We describe a patient with bilateral carotid body 
tumours that were excised on separate occasions. 
Following the second procedure the patient developed 
labile blood pressure that caused significant 
symptoms. 
Case Report 
A 31-year-old woman presented with bilateral neck 
swellings that had been present for approximately 1 
year. Her main symptoms were aching pain on the 
right side of her neck and a feeling of something in the 
back of her throat. On examination, there were 
bilateral swellings in the anterior triangles of the neck. 
The swelling on the right side was larger and 
minimally tender. Arteriography confirmed the clin- 
ical impression of bilateral carotid body tumours and 
the right-sided tumour was excised without complica- 
tion. Histology confirmed the diagnosis of benign 
paraganglioma. 
Four months later she was readmitted for surgery 
on the left side. Preoperatively the blood pressure was 
stable at 110/70mmHg with a pulse of 70/rain. 
Immediately after excision of the second carotid body 
tumour the blood pressure was 120/75 mm Hg with a 
pulse rate of 112/min. During the next 4 days she 
complained of intermittent frontal headache and was 
noted to have a persistent sinus tachycardia of 
between 100 and 140/rain and a blood pressure 
ranging from 100/60 to 150/100 mm Hg. These symp- 
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toms improved with simple analgesia nd she was 
discharged home with a provisional diagnosis of 
bilateral damage to the carotid sinus sympathetic 
afferent nerves. She was also noted to have a left 
hypoglossal nerve neuropraxis which resolved by 2 
weeks. 
When the patient returned to clinic 1 month later 
she had experienced a number of problems. She 
complained of palpitations, flushing and recurrent 
severe frontal headaches. On three occasions the 
headaches had been followed by loss of consciousness 
for a few minutes and resulted in her being rushed to 
her local Accident and Emergency department where 
she was found to be markedly hypertensive. On 
examination i clinic she had an erythematous rash 
over her upper trunk, a pulse rate of 84/rain and a 
blood pressure of 160/100mmHg. At this stage 
ambulatory blood pressure monitoring and 24 h uri- 
nary collections for catecholamines to exclude the 
possibility of a phaeochromocytoma were arranged. 
On arrival in clinic 3 weeks later she complained of a 
severe frontal headache and promptly fainted. Her 
blood pressure at the time was recorded as 
210/128mmHg. She was therefore admitted for fur- 
ther investigation. The 24h urinary collections 
showed no excess catecholamines. The ambulatory 
blood pressure monitoring demonstrated considerable 
variations in both blood pressure and pulse rate 
during a 24h period (Fig. 1). 
Discussion 
Arterial blood pressure is controlled by several inter- 
related systems. Baroreceptors are nerve endings that 
lie in the walls of arteries and are stimulated when 
1078-5884/95/030346 + 03 $08.00/0 © 1995 W. B. Saunders Company Ltd. 
Carotid Body Surgery and Labile Blood Pressure 347 
-r- 
E 
%.., 
@ 
i.¢i 
@ 
TD 
0 
0 
2 4;. ~ 
aocl 
t sd  
14,;; 
12(:£ 
10¢.:.f 
8¢ i 
GO 
4G 
, .~ , l~ ~ ... 
.I,,I,,,,I],L - ,,,. , j,/. A 
I I..I .i, i i~  i .~ l l l i L _ i l  i i "i. i L I ",~. I il ~LIL'I-=I i ' t  .6  .P I I i' I ' I~ i I . . '  i I 
' '~P, ~,(~!l~i , , ,  ' i~ , ' '~ , 'W'%,  ,~. ,"..,.' ", ~ ...... j, ,~ ,,/,xo, 
r..',.~i,,',./'t..~ ~:.~ 4'~,, :,'..t,J ' ;:,"i,'/~,,~,,~, : : ~,-~,/,  r - - / ' , ,  ,'x ,r.,.~.,t:,/L,, ~,,"~;~ 
~ ~._  ~,1~1 - ~ G-  " __ .L  _~j~ j ~. . .~_~ " r '  ' L  .~' z,  ¢_~_~.  .-~,.~ ~, ~ ~t.4 ~ dl ~"d, ~; -~7- ~k~',h, ,/~-, v~.,,.'.d, ~ ~ ~, ~'i~,-# ' ', ' 
~,,.  - 
v i , .~ I 
'i' 14¢~ A/,/~ 
~, ~:.. 
-1- ;-" 
, , . , . . . . . . , , . . , 
12 14 16 i~ 20  22 0 
T ime (hoar )  
asleep I 
I 
A / 
, , , , , , , , , , ,  
2 4 E, 6 10 
Fig. 1. Twenty-four hour pulse rate and blood pressure profile after excision of bilateral carotid body tumours. 
stretched. All the main arteries in the thorax and neck 
contain a few baroreceptors but they are particularly 
abundant in the wall of the internal carotid arteries 
just above the bifurcation, the carotid sinuses, and in 
the wall of the aortic arch. Sympathetic afferent fibres 
run in the carotid sinus nerves (Hering's nerves), via 
the glossopharyngeal nerves to the medulla. They also 
run from the aortic arch via the vagi to the medulla. 
Baroreceptors fire impulses from the carotid sinus and 
aortic arch when the mean arterial pressure is greater 
than 60 and 90 mmHg respectively. These impulses 
enter the medulla and inhibit the vasoconstrictor 
centre and excite the vagal centre. The higher the 
pressure, the greater the number of impulses which 
cause vasodilatation a d a reduction in heart rate and 
thus a reduction in blood pressure. Conversely, at 
lower pressures fewer impulses from the baror- 
eceptors reduces the inhibition on the vasoconstrictor 
centre and decreases the excitation of the vagal centre 
thus causing an increased blood pressure. 
The ability of baroreceptors to act quickly to 
maintain relatively constant arterial pressure is partic- 
ularly important when standing after a period of 
studies have shown that a sitting or lying. Canine 1 
normal dog has a relatively stable blood pressure over 
a 24 h period. A dog that has had afferent nerves from 
both carotid sinuses and the aortic arch severed has 
extremely labile blood pressure with minor events 
such as lying, standing, eating, defaecating, excite- 
ment, and the presence of changing external stimuli, 
for example noise, causing extreme variations in blood 
pressure. 
Carotid body tumours are rare and the incidence 
of bilateral tumours is 5-10%. 2 The main surgical 
complications are cranial nerve palsies, usually to the 
ninth, tenth, twelth or occasionally the mandibular 
branch of the facial nerve. Cerebrovascular ccidents 
are also a well recognised complication. 2~7 As far as 
we are aware, there are no previous publications 
describing baroreceptor dysfunction after bilateral 
carotid body tumour surgery. Although some author- 
s 8"9 have reported that hypertension is more common 
after bilateral compared to unilateral carotid endarter- 
ectomy due to carotid baroreceptor dysfunctionJ ° a 
recent report found that hypertension was not more 
common after bilateral compared to unilateral carotid 
endarterectomyJ 1 Our patient's variable blood pres- 
sure shows a similar pattern to that of the baror- 
eceptor-denervated dog and is considerably disrupt- 
ing her lifestyle. The possibility of a concurrent 
phaechromocytoma causing labile hypertension 12'13 
was excluded by the normal urinary catecholamine 
levels. 
Unfortunately, treatment has been limited to 
analgesia for her headaches. However, it is possible 
that the patient's ymptoms may settle with time as a 
result of compensatory improved function of the 
remaining aortic arch baroreceptors. Indeed, we have 
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recently heard of a similar case where the pat ient 's  
labile hypertens ion spontaneous ly  settled after 18 
months  (J Mannick,  Boston, personal  communicat ion) .  
We conclude that pat ients undergo ing  bi lateral carotid 
body  tumour  surgery should be warned  of this rare 
complication. 
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